Two ladies with history of carcinoma of tongue presenting with unresolving pneumonia were ultimately diagnosed to have lipoid pneumonia, and both were subsequently found to be associated with the practice of oil pulling which is a popular complementary therapy. Apart from cessation of oil pulling, they were treated with repeated therapeutic lobar broncho-alveolar lavage. Despite the potential benefits of oil pulling on oral health, people especially those at risk of aspiration, should be properly informed of this potential risk when considering this form of complementary therapy.
Introduction
Lipoid pneumonia is an uncommon non-infectious pneumonia characterized by the presence of lipid-laden macrophages or free lipid in the alveoli. Exogenous lipoid pneumonia refers to the situation when the lipid is from an exogenous source. We herein report two cases of exogenous lipoid pneumonia associated with the practice of oil pulling.
Case #1
A 50-year-old lady, who had history of carcinoma of tongue treated with partial glossectomy and neck dissection followed by adjuvant chemo-radiotherapy 10 years ago, presented with right lower lobe pneumonia 2 years ago. Swallowing assessment showed severe oro-pharyngeal dysphagia with high risk of aspiration. She was therefore referred and had a percutaneous gastrostomy done and with feeding all through gastrostomy since then. However, she continued to experience repeated episodes of pneumonia affecting right middle and lower lobes. It was initially thought to be related to silent aspiration of regurgitated milk after gastrostomy feeding. Despite adjustment of the scheduled feeding time and volume, and advice on the proper posture during and after feeding, the symptoms did not improve and radiological features of right middle and lower lobe consolidation persisted (Figure 1 ). Fiber-optic bronchoscopy showed swollen mucosa of right lower lobe bronchus and biopsy revealed the presence of foreign body reaction and granulomatous inflammation. Based on the biopsy findings, non-infective inflammatory lung condition was suspected and she was tried on systemic steroid treatment. However, there was no improvement after 3 months of steroid trial.
On further detailed questioning, she admitted having the habit of practicing regular oil pulling at home for over 2 years. Bronchoscopy was repeated and the broncho-alveolar lavage (BAL) fluid showed the presence of fat substance on gross examination (Figures 2 and 3) . On cytological examination with Oil Red stain, abundant fat globules were found ( Figure 4 ). The diagnosis of exogenous lipoid pneumonia associated with oil pulling was made.
Case #2
Another middle-aged lady with past history of thyrotoxicosis, atrial fibrillation, old pulmonary tuberculosis and carcinoma of tongue two years ago with hemi-glossectomy, presented similarly with cough. Chest x-ray and CT thorax showed the presence of right middle lobe consolidation with enlarged mediastinal lymphadenopathy. The consolidation did not resolve with antibiotic therapy.
Repeated investigations were non-revealing and she ultimately underwent a surgical lung biopsy which revealed granulomatous inflammation on histology with tissue culture growing Mycobacterium abscessus. She received anti-mycobacterial treatment for more than 12 months. However, there was persistent consolidation at right middle lobe on radiographs ( Figure 5 ) despite repeated sputum cultures were negative for mycobacteria. Swallowing assessment showed only minimal oro-pharyngeal dysphagia.
On direct questioning, she also admitted having been practicing regular oil pulling at home for more than a year. Bronchoscopy was performed and the BAL fluid showed abundant fat globules compatible with the diagnosis of exogenous lipoid pneumonia associated with oil pulling. Case Report
Subsequent management
Both patients were advised to stop the practice of oil pulling. As case #1 had received a course of steroid with no improvement, she was treated with therapeutic lobar broncho-alveolar lavage. The procedure pime pime pime pime p pi im me e EDITRICE was performed in bronchoscopy suite under conscious sedation and local anaesthesia. Patient was given supplementary oxygen and fibreoptic bronchoscope was inserted into the airway. The tip of the bronchoscope was wedged at the orifice of the affected bronchopulmonary segments. Saline warmed to body temperature in 20 ml aliquots was repeatedly instilled and gently sucked back. Seen under the bronchoscope, the returned fluid was mildly turbid in appearance and whitish flakes of fat-like material were seen coming out from within the affected airways. The procedure was stopped after about three to four hundred ml of saline had been instilled and when the returned fluid appeared clear with no more flakes of fat-like material seen. On standing, fat-like substance was seen floating on the surface of the returned BAL fluid. The procedure was very well tolerated and was repeated at 2 to 3 weekly intervals for total 5 times. For case #2, she was treated with the same procedure of therapeutic lobar BAL. She also tolerated the procedure very well and it was repeated for total 4 times. Clinically, both patients showed improvement in symptoms of cough and shortness of breath after stopping oil pulling practice and the treatment of therapeutic lobar BAL. Chest X-ray showed marked resolution of the consolidative changes (Figures 6 and 7) . Both patients remained well on follow up for over a year. 
Case Report

Discussion
Lipoid pneumonia is an uncommon disease characterized by the presence of lipids in the alveoli either in the free form or in the form of lipid-laden macrophages. It can be divided into endogenous or exogenous in aetiologies. While endogenous lipid pneumonia is usually secpime pime pime pime p pi im me e EDITRICE ondary to endobronchial obstructions with the lipid within alveoli arising from degenerated cells including surfactant from Type II pneumocytes, it could also be found in some chronic infectious conditions, in association with alveolar proteinosis and in some lipid-storage diseases [1] . Exogenous lipoid pneumonia is caused by exogenous lipidcontaining substance being either inhaled or aspirated into the airways. 
Case Report
The diagnosis of exogenous lipoid pneumonia is challenging. It usually requires the history of exposure to lipid substance, the presence of compatible radiological appearance and the demonstration of the presence of lipid in the alveoli [2] . The history of oil exposure could be very trivial and is not easily revealed. The histological diagnosis might be missed if the specimen is processed in the usual paraffin blocks as the lipid can dissolve in the paraffin. Special oil stains on fresh lung biopsy or BAL fluid can help to demonstrate the presence of lipids.
On the aetiologies of exogenous lipoid pneumonia, it has been reported to be caused by various types of lipids and oils, including the use of liquid paraffin as laxatives, oil-based nose-drops, or inhalation of insecticide or kerosene [1] .
Oil pulling is a traditional folk remedy practiced in ancient India and has been described in ancient Ayurvedic text. The procedure involves putting a tablespoon of oil (coconut, sesame or sunflower oil) into and swished around the mouth for about 20 min in the morning. The oil is spitted out afterwards and mouth rinsed with warm saline or water. It is claimed that through this procedure, toxins in the body are being "pulled" into the oil and thus one's health restored. Published scientific studies have shown that this practice can improve the oral health by reducing the bacterial count within oral cavity and plague formation [3] . For fear of the side effects of conventional modern medicine, people nowadays have been showing more interest in traditional practices as complementary forms of therapy for promoting one's health. Oil pulling, by its simplicity in practice and the oil involved being natural products, has been widely popularized in the media and internet in the recent years. However, this practice is not without risks as there have been case reports of lipoid pneumonia associated with oil pulling [4, 5] .
The two cases reported here shared several features in common: both are middle-aged, educated and elegant ladies. Also, both had recovered from cancer of tongue. The changes in the oral cavity after tongue cancer treatment might prompt them to try measures to improve their oral health. However, the structural changes in the mouth and the associated swallowing dysfunction might put them at risk of aspiration despite the oil was supposedly spitted out and cleared from the mouth each time.
Conclusions
We have reported two cases of lipoid pneumonia associated with the practice of oil pulling in patients with history of carcinoma of tongue. Despite the potential benefit of oil pulling on oral health, people especially those at risk of aspiration, should be properly informed of this potential risk when considering this form of complementary therapy. 
